Surfactant inhibits cationic liposome-mediated gene transfer.
We have demonstrated that tracheal insufflation of recombinant plasmid DNA results in transfection of rat lungs to the same extent as insufflation of plasmid-cationic liposome complex. To understand this observation better, we investigated the in vitro gene transfer of plasmid DNA in the presence and absence of cationic liposome and the effect of surfactant on gene transfer. The chloramphenicol acetyltransferase (CAT) expression plasmids pBL-CAT and pSV-CAT were studied in three cell types: rat fetal lung fibroblast (RFL-6), calf pulmonary artery endothelial cell (CPAE), and rat type II alveolar epithelial cell (type II AE). Three cationic liposomes were tested: DDAB (dimethyl-dioctadecyl ammonium bromide)-liposome, DOTAP (dioleoyltrimethyl ammonium propane)-liposome, and lipofectin. The results revealed that (i) plasmid DNA alone caused a dose-dependent, low-level transfection, most efficiently in RFL-6 followed by CPAE and type II AE, (ii) DDAB-liposome markedly enhanced gene transfer, most efficiently in RFL-6 followed by CPAE and type II AE, (iii) Survanta, a naturally derived surfactant preparation, and Exosurf, a synthetic surfactant, while having no effect on in vitro gene transfer by plasmid DNA alone, markedly inhibited cationic liposome-mediated gene transfer, (iv) dipalmitoyl phosphatidylcholine was responsible for the inhibitory effect of Exosurf, and (v) inhibition of cationic liposome-mediated gene transfer by Exosurf was not due to inhibition of plasmid DNA-cationic liposome complex uptake or interference with the promoter and enhancer. The observed inhibition of cationic liposome-mediated gene transfer by surfactant may in part explain our previous observation that tracheal insufflation of plasmid DNA and plasmid-cationic liposome complex results in equal lung gene transfer.